Abstract
86
As the dairy industry has developed over the last 50 years, there has been an increase in 87 the prevalence of lameness worldwide, for example in the UK the prevalence was 36.8%
88
(Barker et al., 2010), 28.5% in Canada (Ito et al., 2010) and between 28-33% in Chile 89 (Tadich et al., 2010) . Lameness is a sign of pain and discomfort at the level of the leg but 90 more commonly at the level of the claw (Archer et al., 2010a) . Affected animals show 91 behavioural signs of being in pain such as reduction in mobility and alterations in behaviour.
92
Due to discomfort and changes in behaviour it is not surprising that lameness has been 93 associated with a reduction in milk production (Green et al., 2002; Archer et al., 2010b ) and 94 in reproduction success (Huxley, 2013) .
95
In conventional parlours it has been observed that lame cows reduced their feeding time The outcome variable (y) was rumination that was averaged across the 2 days after the 
Experiment 2 234
Eleven case-control pairs were observed over seven separate recording periods. cows with a total of 1057 locomotion scores.
273
The 150 animals (mean ±SD; parity = 2.5 ±1.5; DIM = 147.1 ±110.1; daily milk 274 production = 38.11 ±9.6 L) had a mean body weight of 652.13 (±75.4) kg and a mean total 275 rumination of 508.8 (±93.1) minutes in 24hrs. In total 110 cows were observed lame and 40
276
were never lame during the observation period. From these 110 cows, 40 cows were lame at 277 least once, 42 were lame two or three times, 26 were lame between 5 to 8 times and 2 cows 278 were identified as lame throughout the 9 weeks study period.
279
The results of the multilevel linear regression model are outlined in As expected due to matching there were no significant difference in DIM, daily milk 289 production and body condition scoring between lame and sound cows.
290
The results from the linear regression model confirmed a significant negative association 
295
The mean duration of feeding bouts in a 24h period was 12.5 minutes (±1.4) for lame cows 26.14 (8.27)). 
Experiment 3

303
A total of 38 case-control pairs were enrolled in the observation period. Two cows were 304 used twice as controls in the pair matching. As expected due to matching there were no 305 significant difference in parity, DIM and daily milk production between lame and sound 306 cows.
14
The total number of visits to the AMS for lame cows was 164 and for the control group 308 was 140, from which refusals represented 25.6% of visits for the former and 22.9% for the 309 latter (NS). In the 24 hour observation periods, 5 lame cows and 4 control cows overdue for 310 milking were directed through the robot.
311
Lame cows visited a mean of 2.8 times per 24 hours (Range 1-4); control cows visited a 312 mean of 3.2 times (Range 2-5). The difference was highly significant (z =-2.706, p<0.001).
313
Results of the logistic regression model demonstrated that after controlling for the effect of 314 AMS pen, lame cows were significantly less likely to visit the AMS between 24:01 and 06:00 315 when compared to control animals (Table 3) . (Table 2) .
328
The reason for the small but significant reduction in rumination time observed in lame 329 animals was not identified in this study. In our study investigating the association between increased labour requirements but also be detrimental for cow welfare. 
